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M ANOUM FOR THE IVCORD == Manegement Twprovement Staff

20nJECT:  Machine Translstion

te Ueneral Inforsaticn

1., The problem of desipgming and developing # machine whiech cen
autonstically scsn » document writlen in one langunge, Lrange
iate thet language into one nr nore other largurges and vring
the translations, has been ircussed anfi studied for soma time
vy verious individusls here and sbroad, Until recently only
1iri ted progress hes bemmede in overcoming the difficuliies
of developing feasible mechaniesl and linsaistic itechniques.
thile the recuiremente of both techulques are Hrficuit e
meet, 3t 185 balisved that the linguistic asnects of the problem
wi1l recuire more Lime and effort.

2., “the solution of the machine phases of the probles has Leen
creetly accelersted Uy the recent technologicsl advences in the
rield of elncironic dete processing machines snd 38 & result,
those individuzls engaged in vesearch in the mechanical irens~
lgtion field, have been encouriged to Lress for » ganlvkion to
the entire problem.

i, The electronie slate process®ng mechinesg now in use were designed
srimarily to solve complex mathemetd eal problems in comparatively
ghort veriods of timey matuemsiical problemg whieh formerly re-
quired months and yesrs of cbrputation, sre now computed by
these machings in & metinr of hours and ders. In addition to
high mpeetd operstion, they ifheinde two orarcting charscteristics
which are egrentisl and pmv#d@ a partial solution to the machine
treneletion problem. These therscteristles arer

e. The stility to receive shd store (remember) largs ouanti-
ties of dets pertinent ‘ci & specific problem. In the case
of mechine trsnslation, the storsye facllity would be uged
to store 2 lenguege ﬂdic}t&nmryﬂ s Erammaticel rules, syntac-
tieal rules and ﬂmmmad instructions.

e ine ability to cm@la‘h&iy snd sutometl cally exceute programmed
<nstractions for orocesiing the stW&M@ solye a snegle

fie problen. | P YU —
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The shove operating characteristics are inherent in various
types ard makes of electronic dsia processing machines. How~
over, the input sediuvm now used in ell types of these mechines
im either 2 vunched card or s magnetic tape. While it i nog-
ritle for a person without knowledpe of eny foreign lenguage

to trenseribe the information, this opsrsticn is comperatively
slow and costly. 7Tt is bellieved that for an entively successful
translstion machine, it wiil be necsseary to provide 2 mechandsm
whiech csn automad? cslly scan the material to Le tranglated and
ferd 1% into the tranmslation machine. Some progress hes already
heen mede in the developmont of such » mechanism, comronly re-
ferrad 1o ¢s & "charscter rensing” machine., It i felt that

an & translation machine iy belng designed zrd develoned, em-
whesle should he placed on the development of the charscter
sensing mechaniem so thet it will ke availeble for use with the
complated translstion rachine.

“e Yrogyess Report - Georpetown Umiversgity snd TBM Corporstion
Hesesrch

+ ! pracitieal dermongtration of the progress which has besn made
to date in utilizing s convent’onal electronio dets processing
mechine ss & “trenelsition =echine® rnd in the development of
the necespary linguietic techniques Tor mechine translstion wes
hald at TEY ¥World Headquerters, Now York, Few York, on 7 Jomery
195h, under the suspices of the Georgetown Umdversity Ipstitute
of Tinguistics and Tengurges =2nd the IB¥ Corporstion. Their
regearch #i'fort and the results of the progrese demonsirstion
ean ba described briefly as Tollows:

a. Under the direction of "r. Leon Dostert, the Geowvgelown
Tmiversity lnstitobe of T&apuistice ond Tengusges, Jeintly
with mavhers of the science and resssrch zteff of the Inter-
national Business Machines Corporetion under the dirasction
of Ure Cubthbert Hurd, hes been condueling “a preliminary
regearech project for testing in 3 practice) manner certain
orinciples and techniquer for slectro machanies)l lenpuage
convergion more commonly referred ¢ s3 wechanical trense
Tation®™. Progress reporis on thls reseaxch hove been fure
nished to this Lgency by Jr. Destert, In his last revort
dated 3 June 1953, 1t was indieated thet en setusl deson-
shration of the progress whieh had been made would be held
in the neer foture. An ocutlins of the resesrch and dewslop~
ment work in linguistics ond elecironic mechine techniques,
which had te be completed before holding the demonstration
in Y¥ew York, wss contained in the progress repord of 3 June

1952
7t 25X1A9a
e Iy & letter deted 1) December 1953 to ir,

e
Ty

Gre co8tert luvited representatives of the Ageney to
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attend & private demonstrition to be held on 7 Jamuery 195h
at IBY World hesdqumrters, Hew York, New York. The purpose
of the dawousivation wes te perform Yeotug) machine trans-
lation of 2 limited segment of Hupsian and Fnglish and to
review the major steps of the work completed to date®,

ne Lhe demonstration wee held ag scheduled and succesafully
demonstrated that mechine translation of one lanpusge inte
another wes feasible, The demonsiration iteelfl conslsted
Lriefly of the following:

() & glosesry of 250 Ruesisn words had Leen developed.
“aelh word carried with it one or two fEnglish equivalents
snd three “greowmatical™ podes.

{2} &ix vasle rules of eymtax for insiructing the machine
on how to anply the grawmatical rules for each word hed
meen establighed,

{3} A progrem for instracting the machine on how %o "look
up” Fugelan worde in the glossary and epply the syntsetlesl
ruieg for omiesion, insertlion, inversion, and mulbiple
choice of nglish words hsd been developed by the ITH
angineera.

{) The gloesary, symizcticsl rules and progran ware intro-
duced into en T8Y 701 Tlectronic Data Processing Mechine
anieh stored 811 of 115 date in 4ts eleciro-statie
merory. After this wae dome, the meclhine wag ready to
aceept Hussien sentences Tor btrangletion.

{5) Foversl preconceived husslen sentences were used for
demonstrating the mechine operation.

(&) The irout medium chosen for purpose of this demonsirstion
wps an 1EM ecsrd, The preconceived Yuseian pentences
were, therefore, iranperibsd inm punched-sard form by
3 key punch operator. The operstor did net know the
Huge'an langusge and this operation wes sluply 2 matier
of Yeopylng" the fuseisn lanpusge sentences.

P
=
e

tPLer the cevde ware punched, bthey wars fad into the

70 machine ered in # matter of & fow seconds the machine
"resd® esch Russisn word, locat d the words in the
iflossary, aprlied the rules of ayntax for choosing the
proper Inplieh equivalent, and printed the "nplish
worde in theliy proper saguence to produce an intelli-
#1tYe translxtion of the Tuse’on sentencs.

. _},'_‘, . Doy
sl
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2: The demonetration definitely proved thet sn ¥leetronic Data
“rocessing Yachine such as the 701 could he programmed to nays
Torm langusge conversion end it was slso svident that the basic
Tinguistic tachniques whieh hed been developed were fensitls.
Since the stated nurpoms of this deronstration was to show the
Progress which had heen made, to date, in solving the methanicsl
treneletion provlem, it can b meid thet sbstantisl snd en-
couraging vrogress has been made in the devalopment of heefe
=gohine and YTinemuistic techninques.

e The demonstration itself mi ght heve “een st111 more effective
had the ewiiencs hesn requested, after the initial demonstra-
tion wes completed, to improvise some Hussien sentences for
trenslation using some of the 250 words avallable in the plog-
sary rather than besing the entire demonstration on gentences
nrepared rrior to the demonstration, However, thig 1s & minor
roint and should not Ye interpretesd to detreet in any degree
from & noteworthy demonstration. The use of previously pre-
pared meterial for demonstreting procedures and muchine opers-
tion ls common vractice, This mebhod is followed 80 thet a1l
the sieps in an operationsl rrocedure can be demonstrsted in
contimious sequence withoug distracting the witnesres by gtop-
ping to prepare demonstration material.

s Conclumions
m

Ts fa Ire dostert has nointed sut taE% "mechanical transletion® is at
the Kitty Hawk stege. 4 grest deal of iime and effort must be
5t111 evpended in resesreh and development work over sn agtimated
pariod of five yoars hefore all the eracifications of the "algi-
mate® machine can be =zet. fut, as the bas'c princinles of pire
plene constivetion were demonstrated at Eitiy Hawk, the bagie
prineiples for develoning machsnical trensletion were demonstrsted
in New Yark.

Ze lowever, it is believed that substantial sconomlic end operational
benefits micht be derived from the uge of not only the ultimate
machine, but from an "interim®™ machine which could be constructed
&6 operating cheracteristics short of those needed for the ulti-
mate mechine, sre developed and found feagitle,

» Uor exawnle, linFuistie and mechine speoifications for the ulti-
mete maehine mipht Le to proeduce & "smooth® trenslistion of both
technieal end non~-teehnicsl Hussian into Farlieh and from teehni~
cal and nonwtechnicsl English inte Kussian. The ‘ganey's wajor
need might be benefited with the translation of only scien-
tifie and technieal husaisn into a *rough® English translstion.
fuch teing the cese, 1t micht nrove vrofitsble to have 3 machine
constructied when thet store of its development iw resched so that
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jmmediste tenefits could be reslized. The ponstruction of machine
with 1irited opersting characteristies pbhould nob, howaver, nre=
clude the ‘ganeyts eontimed interest and support of the progrem
1o nroduce the "™alitimate” trsnslsiion mechina.

he Tt is slmo Lelieved tnsbt s "translstion machlne" incorporating the
oparating characteristics discussed in this merorandum, has othey
legitinate uams in sddition Lo the primery purpose of lanpusge
converalon. For sxe-ple, it could be used es s coding and decoding
maenine in comnestlon with the machine indexing of the informational
content of doguments. In this case, the "dictionsr ™ %o be stored In
the maohine would sab jeet words snd thely searehlng machi ne code
equivalente. The operations for sutomatie coding would be simller
ta those Tor lengusge conversion axcept thet & coded and pimnched
index ceysd would be produced in lien of & printad tramslstion. This
would oiiminate a1l mamial coding and key punching operstions with
resultant sevings in clarics]l costg end incrensed speed snd scourscy.

The meehine would be wbilized Tor decoding the index cavds mechine
aeerehaed and selectad from on index fMle to 11 2 request for
cocument referencass, Tn thie cage the operation would he the
amnoelite of the ecoding operstion described sbove in thet ths punchede
hole sodes contoined dn the selected cords would ve "resd®, located
in the stored "eode dictionaxs® and read out to a tyvpsuriter or
srinter which would Lype or vrint the equivelent English word for
sach codes & 2 resullt, the decoded material would serve to assist
the requestor in determining whieh of the referenced documents would
te most useful for his neads. Tt iz posaitle that the resulis
ovtained in this menner dessribad might preclude the need for snd
csve the cost of meking znd weintaining sbstrecis of documents on »
current besls,.

Yo The above apnlicetion is only ane exsmple of utilizing the operating
characteristics of o translstion machine Tor other than langusge
conversion requirements. The ability 7 the mechine %o store and
rracess date in sccordance with progravaed insiructions provides
For the development of variocus snplications.

e Rﬁeomm&ndatiaqg

It 18 recormended that the fpency support smd actively pertieinate
in the research snd develormont work belns carried on by r. “oetert.
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